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(54) METHOD AND DEVICE FOR CORRECTING OFFSET VOLTAGE OF CURRENT 

SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide offset 
voltage correcting method and device for a current 
sensor which perform offset voltage correction both in 

the positive and negative directions even when the } % 

receiving side of a current sensor has single polarity. 
SOLUTION: The correcting device corrects offset 
voltage generated even when current is zero by 
shifting output voltage of a current sensor 1, and 
corrects offset voltage both in the positive and 
negative directions even when the receiving side of 
the current sensor 1 has single polarity by always 
generating output voltage with same polarity. The 
most output voltage when at least current flowing 
through the current sensor 1 is zero is set as 
correcting voltage, and output voltage of the current sensor 1 is shifted by the correcting 
voltage. 
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CLAIMS 



[Claim(s)] 

[Claim l] The offset voltage amendment approach of the current sensor characterized by 
considering the maximum output electrical potential difference in zero as a part for 
correction voltage, and for the current which flows to a current sensor at least shifting the 
output voltage of a current sensor by this correction voltage, and making the polarity of 
output voltage the same polarity in the output voltage of a current sensor. 
[Claim 2] The shift of said output voltage is the offset voltage amendment approach of the 
current sensor according to claim 1 characterized by carrying out by impressing bias 
voltage to the outgoing end of a current sensor. 

[Claim 3] It is the offset voltage compensator of the current sensor which is equipped with 
the amendment voltage source linked to the outgoing end of a current sensor, and is 
characterized by the electrical potential difference of said amendment voltage source being 
a maximum output electrical potential difference [ in / in the current which flows to a 
current sensor at least / zero ]. 

[Claim 4] Said auxiliary voltage source is the offset voltage compensator of the current 
sensor according to claim 3 characterized by being the series connection circuit of the diode 
which connected the predetermined electrical potential difference to the end, and 
protective resistance, connecting current-limiting resistance of a current sensor with diode 
at the end connection of protective resistance, using this end connection as an outgoing end, 
and making the partial pressure electrical potential difference of the predetermined 
electrical-potential-difference value by protective resistance and current-limiting 
resistance into correction voltage. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to offset amendment of a current sensor. 
[0002] 

[Description of the Prior Art] The current sensor is used for current detection of the 
current supplied to a motor, when it is used in various fields, for example, the current 
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control by inverter equipment performs variable speed control of an AC motor. 
[0003] Drawing 5 is a control conceptual diagram by the closed loop of an AC motor, 
rectifies the alternating current from AC power 3 to a direct current in a rectifier circuit 4, 
and drives a motor 6 with an inverter 5. Using the rate of the motor 6 detected with the 
supply current and the rate detector 7 to the motor 6 detected by the current sensor 1, in a 
control device 8, it slides on control of the motor 6 by the inverter 5, and frequency control, 
vector control, etc. perform it. In addition, the wave control device 10 carries out 
corrugating of the control signal of a control device 8 to inverters 5. 

[0004] Usually, the current sensor 1 changed the current of positive/negative both 
directions into the linear at the electrical potential difference, and has changed it into the 
digital signal with A/D converter 9 formed between current control and the control device 8 
in a control device 8. 
[0005] 

[Problem(s) to be Solved by the Invention] By dispersion in a circuit element, or 
ambient-temperature change, a current sensor generates few electrical potential 
differences called offset voltage, also when a current is zero. Since it becomes a part for a 
noise in motor control, in order to perform motor control with a high precision, this offset 
voltage needs the current detection with a high precision, and, for that purpose, needs to 
amend this offset voltage. 

[0006] When detecting the electrical potential difference of the positive/negative 
corresponding to the direction of a current to the current which flows in positive/negative 
both directions, the offset voltage of both the signs of the offset voltage of the forward 
direction and the offset voltage of the negative direction can be detected. Drawing 6 is 
drawing for explaining detection of the offset voltage of positive/negative both directions, 
and drawing 7 is drawing showing the relation of the current at this time, output voltage, 
and offset voltage. 

[0007] In drawing 6 , a current sensor 1 is equipped with the resistance 11 for current 
detection, the output stage 12 of a current sensor, and the current-limiting resistance 13, 
and changes the output voltage VI of a current sensor 1 into a digital signal with A/D 
converter 9. When A/D converter 9 can change forward and negative analog voltage into 
digital value, as shown in drawing 7 , the electrical potential difference of the sign 
according to the direction of a current can be detected. Offset voltage VOflp by the side of 
forward is obtained from the output VI by the side of forward, in case a current is zero, and, 
as for electrical-potential-difference offset, offset voltage VOffh of a negative side is 
obtained from the output VI of a negative side in case a current is zero. 
[0008] offset voltage VOffp forward from output voltage VI when offset voltage occurs in a 
forward side - a total - things - moreover, when offset voltage occurs in a negative side, 
the electrical potential difference which carried out offset amendment can be detected by 
adding negative offset voltage VOffh to output voltage VI. 

[0009] However, when A/D converter 9 which undergoes the output of a current sensor 1 
changes only one one electrode nature of the forward or negative electrical potential 
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differences, as shown in drawing 9 , only one offset voltage has the problem that offset 
voltage amendment cannot be performed. 

[0010] Drawing 8 is drawing for explaining detection of the offset voltage by the A/D 
converter of one electrode nature, and drawing 9 is drawing showing the relation of the 
current at this time, output voltage, and offset voltage. 

[001 1] In drawing 8 , a current sensor 1 is equipped with the resistance 11 for current 
detection, the output stage 12 of a current sensor, output resistance 13, and diode 14, and 
changes the output voltage VI of a current sensor 1 into a digital signal with A/D converter 
9 of one electrode nature. Diode 14 impressed the electrical potential difference of an one 
direction to A/D converter 9 of one electrode nature, and it has prepared it in order to 
prevent impression of the electrical potential difference of hard flow. 
[0012] In the case of the one electrode nature from which A/D converter 9 changes only one 
polarity of the forward or negative electrical potential differences, as shown in drawing 9 , 
the electrical potential difference of the sign according to the direction of one current is 
undetectable. Drawing 9 shows the case where detection of the current of the negative 
direction cannot be performed, and the output VI detected serves as only the forward 
direction. In drawing 9 , the broken line shows the electrical potential difference of the 
negative direction which is not detected. 

[0013] Therefore, in the case of forward offset voltage, offset voltage VOflp by the side of 
forward can be obtained from the output VI by the side of forward, in case a current is zero, 
but since the output VI in case a current is zero is set to 0V with diode 14, in the case of 
negative offset voltage, it cannot obtain offset voltage VOffh of a negative side, and cannot 
carry out offset voltage amendment of the negative direction to it. 

[0014] Then, this invention solves the trouble of the above mentioned offset voltage 
amendment of the conventional voltage sensor, and even if it is the case where the sink 
side of a current sensor is one electrode nature, it aims at offering the offset voltage 
amendment approach and electrical-potential-difference compensator of the current sensor 
which can perform offset voltage amendment of positive/negative both directions. 
[0015] 

[Means for Solving the Problem] Even if the offset voltage amendment approach and 
electrical-potential-difference compensator of a current sensor of this invention are the 
case where the sink side of a current sensor is one electrode nature when the offset voltage 
generated when a current is zero by carrying out the electrical-potential-difference shift of 
the output voltage of a current sensor is amended and the always same polar output 
voltage makes it generate, they enable offset voltage amendment of positive/negative both 
directions. 

[0016] So, by the offset voltage amendment approach of the current sensor of this invention, 
in the output voltage of a current sensor, the maximum output electrical potential 
difference in zero is considered as a part for correction voltage, and the current which flows 
to a current sensor at least shifts the output voltage of a current sensor by this correction 
voltage, and makes the polarity of output voltage the same polarity (it corresponds to claim 
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1). 

[0017] Moreover, in the offset voltage amendment approach of a current sensor, output 
voltage can be shifted by impressing bias voltage to the outgoing end of a current sensor (it 
corresponds to claim 2). 

[0018] If the current which flows to a current sensor at least shifts the maximum output 
electrical potential difference in zero to the output voltage of a current sensor as a part for 
correction voltage according to the offset voltage amendment approach of the current 
sensor of this invention, even if it is the case where the current which flows to a current 
sensor is zero, it will become the polarity to which the sink side of a current sensor can 
respond, and the polarity of output voltage will turn into the same polarity from the 
increment relation in monotone between a current and output voltage. By this, even if it is 
the case where the sink side of a current sensor is one electrode nature, offset voltage 
amendment of positive/negative both directions is attained. 

[0019] Moreover, in the offset voltage compensator of the current sensor of this invention, 
it has an amendment voltage source linked to the outgoing end of a current sensor, and the 
current which flows to a current sensor at least considers the electrical potential difference 
of this amendment voltage source as the configuration made into the maximum output 
electrical potential difference in zero Gt corresponds to claim 3). 

[0020] Moreover, consider as the configuration which makes an auxiliary voltage source 
the series connection circuit of the diode which connected the predetermined electrical 
potential difference to the end, and protective resistance, connects current-limiting 
resistance of a current sensor with diode at the end connection of protective resistance, and 
uses this end connection as an outgoing end, and let the partial pressure electrical 
potential difference of the predetermined electrical-potential-difference value by protective 
resistance and current-limiting resistance be correction voltage Gt corresponds to claim 4). 
[0021] According to the offset voltage compensator of the current sensor of this invention, 
the current which flows to a current sensor at least generates the maximum output 
electrical potential difference in zero, an amendment voltage source is impressed by the 
outgoing end of a current sensor, and the electrical potential difference which added 
correction voltage to the output voltage of a current sensor is outputted. The output voltage 
of a current sensor is shifted by correction voltage, even if it is the case where the current 
which flows to a current sensor is zero, it is maintained by the polarity to which the sink 
side of a current sensor can respond, and the polarity of output voltage turns into the same 
polarity from the increment relation in monotone between a current and output voltage. By 
this, even if it is the case where the sink side of a current sensor is one electrode nature, 
offset voltage amendment of positive/negative both directions is attained. 
[0022] Moreover, according to the auxiliary voltage source by the series connection circuit 
of diode and protective resistance, a correction voltage value can be defined with the 
partial pressure by protective resistance and current-limiting resistance, and it is set up so 
that the current to which this partial pressure electrical potential difference flows to a 
current sensor at least may serve as a maximum output electrical potential difference in 
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zero. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail, referring to drawing. It is drawing showing the relation of drawing 
for explaining detection of the offset voltage of the positive/negative both directions by this 
invention of drawing 1 about the example of a configuration of the gestalt of operation of 
this invention and the current of drawing 2 , output voltage, and offset voltage. 
[0024] In drawing 1 , a current sensor 1 is equipped with the resistance 11 for current 
detection, the output stage 12 of a current sensor, and the current-limiting resistance 13, 
and is equipped with the electrical-potential-difference compensator 2 including an 
amendment voltage source between this current sensor 1 and A/D converter 9. The 
electrical-potential-difference compensator 2 is predetermined 

electrical-potential-difference +Vcc2 to an end. It has the series connection circuit of the 
connected protective resistance 22 and diode 21, and the current-limiting resistance 13 of a 
current sensor is connected with diode 21 at the end connection of protective resistance 22, 
and let this end connection be an outgoing end. A/D converter 9 is connected as a sink side 
of the output voltage of this outgoing end. A/D converter 9 is one electrode nature which 
permits only the polarity of one side of the electrical potential differences of 
positive/negative. The electrical-potential-difference compensator 2 is equipment which 
performs offset voltage amendment of positive/negative both directions to A/D converter 9 
of this one electrode nature. Hereafter, A/D converter 9 explains as an example the case 
where A/D conversion is possible, to the electrical potential difference of the forward 
direction. 

[0025] the electrical-potential-difference compensator 2 - the outgoing end electrical 
potential difference V0 of a current sensor 1 - correction voltage Vs it adds, and by this, 
when the current which flows to a current sensor 1 is zero, an output VI serves as a 
forward electrical potential difference - as - the output V0 of a current sensor 1 •- 
correction voltage Vs only •* it shifts. 

[0026] current-output characteristics when negative electrical-potential-difference offset 
generates drawing 2 , and the current-output characteristics after amendment - being 
shown -- **** - maximum offset voltage Voffhmax of the negative side of a current sensor 
- the electrical-potential-difference compensator 2 •• correction voltage VS only •- a shift 
outputs the electrical potential difference expressed with Vsn in drawing 2 from an output 
VI. The above-mentioned electrical potential difference is expressed with the following 
formulas (l). 
[0027] 

Vsn=VS-Voffhmax " (l) Therefore, correction voltage VS of the 
electrical-potential-difference compensator 2 It is maximum offset voltage Voffhmax of the 
negative side of a current sensor at least. By setting up, an output VI can always be made 
non-negative. 

[0028] Drawing 3 shows current-output characteristics in case there is negative offset 
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voltage after amendment by the electrical-potential-difference compensator 2, 
current-output characteristics in case there is no electrical-potential-difference offset, and 
current-output characteristics in case there is forward offset voltage, drawing 3 - setting - 
the electrical-potential-difference compensator 2 - correction voltage VS only, when it is 
made to shift and there is negative offset voltage It is correction voltage VS to offset 
voltage Voffh (>Voffhmax) negative when a current is zero like said drawing 2 . The added 
non-negative output VI is obtained. It is VS, when there is no 
electrical-potential-difference offset and a current is zero. It is correction voltage VS to 
offset voltage Voflp forward when an output VI is obtained, there is forward offset voltage 
Voflp and a current is zero. The added forward output VI is obtained. 
[0029] In addition, offset voltage Voff The output VI of the electrical-potential-difference 
compensator 2 in case a current is zero to correction voltage VS By subtracting, it can ask, 
for example, is negative offset voltage Voffii. Voffh=Vsn-VS " (2) It is expressed. Moreover, 
forward offset voltage Voffjp Voflp=Vsp-VS - (3) It is expressed. 

[0030] Moreover, as explanation of said formula (l) showed, it is the correction voltage VS 
of the electrical-potential-difference compensator 2. VS=Vsn-Voffhmax - (4) The 
electrical-potential-difference value expressed can be used. Moreover, correction voltage 
VS Maximum offset voltage Vofihmax of the negative side of a current sensor Big offset 
voltage Voffh (<Voffhmax) can be used in the negative direction. 

[0031] This offset voltage Voffh (<Voffinmax) is used and it is correction voltage VS. When 
setting up, it is the correction voltage VS of the electrical-potential-difference compensator 
2. VS =Vsn-Vo£6i >Vsn-Vof6imax (5) 
It will shift in a next door and the forward direction greatly. 

[0032] Drawing 4 is different correction voltage VS. By impressing shows the offset 
amendment which changed the shift amount. 

[0033] As said formula (4) showed, it is correction voltage VS. Maximum offset voltage 
Vofihmax of the negative side of a current sensor If it uses and amends, the output VI in 
case the current which flows to a current sensor is zero will serve as zero. On the other 
hand, Vofihmax If it amends using the correction voltage VS using big offset voltage Voffh 
(VSl, VS2, VS3) in the negative direction, the output VI in case the current which flows to 
a current sensor is zero will serve as a big value in the forward direction. In this case, 
maximum offset voltage Voffhmax Offset amendment of the negative direction is always 
possible as a non-negative in an output VI like the used amendment. However, in order to 
shift greatly by the positive direction, the conversion range of 
current-electrical-potential-difference conversion (for example, IW3 in drawing 4 ) will 
narrow. Therefore, correction voltage VS Maximum offset voltage Voffhmax of the negative 
side of a current sensor A used setup becomes advantageous in the conversion range of 
current-electrical-potential-difference conversion. 

[0034] Next, in the configuration of the electrical-potential-difference compensator 2 shown 
in drawing 1 , the formula showing V0 and VI is shown. When there is no offset in a 
current sensor, VO and VI are expressed with the following formulas (6) and (7). 
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V0=0 ■■ (6) Vl=0+Vcc2 (R1/GR1+R2)) = 0+VS - (7) In addition, it is Vcc2, It is the 
predetermined electrical potential difference connected to the series connection circuit of 
protective resistance 22 and diode 21, Rl is the resistance of the current-limiting 
resistance 13, and R2 is the resistance of protective resistance 22. 

[0035] Moreover, when a current sensor has forward offset, V0 and VI are expressed with 
the following formulas (8) and (9). 

V0=Vsp (8) Vl=Vsp(R2/(Rl+R2))+Vcc2 (R1/(R1+R2)) =Vsp(R2/(Rl+R2))+VS (9) When a 
current sensor has negative offset, V0 and VI are expressed with the following formulas 
(10) and (11) again. 

V0=Vsn - (11) Vl=Vsn(R2/(Rl+R2))+Vcc2 (Rl/(R1+R2)) =Vsn(R2/(Rl+R2))+VS - (12) 
Therefore, the resistance R2 of the protective resistance 22 which constitutes the 
electrical-potential-difference compensator 2 shown in drawing 1 is offset voltage 
Voffhmax which may be generated in the negative direction at max. Correction voltage VS 
which shifts It can set up by carrying out and can set by the following formulas (13). 
Voffhmax =Vcc2 (R1/(R1+R2)) R2=R1 (Vcc2 -Voffhmax) / Voffhmax - (13) 
Therefore, according to the operation gestalt of this invention, the current of the forward 
direction can be detected as a forward electrical potential difference, and the current of the 
negative direction can perform offset voltage amendment of positive/negative both 
directions to the sink side of the current sensor of the one electrode nature treated as 0V. 
[0036] 

[Effect of the Invention] As explained above, even if it is the case where the sink side of a 
current sensor is one electrode nature according to the offset voltage amendment approach 
and electrical-potential-difference compensator of a current sensor of this invention, offset 
voltage amendment of positive/negative both directions can be performed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is an outline block diagram for explaining detection of the offset voltage of 
the positive/negative both directions by this invention. 

[Drawing 2] It is drawing showing the relation of the current by the configuration of 
drawing 1 of this invention, output voltage, and offset voltage. 

[Drawing 3] It is drawing showing the relation of the current by the configuration of 
drawing 1 of this invention, output voltage, and offset voltage. 

[Drawing 4] It is drawing for explaining the offset amendment which changed the shift 
amount by different correction voltage. 

[Drawing 5] It is a control conceptual diagram by the closed loop of an AC motor. 
[Drawing 6] It is drawing for explaining detection of the offset voltage of positive/negative 
both directions. 

[Drawing 7] It is drawing showing the relation of the current by detection of the offset 
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voltage of positive/negative both directions, output voltage, and offset voltage. 

[Drawing 8] It is drawing for explaining detection of the oflset voltage by the A/D converter 

of one electrode nature. 

[Drawing 9] It is drawing showing the relation of a basing-on detection of offset voltage by 
A/D converter of one electrode nature current, output voltage, and offset voltage. 
[Description of Notations] 

1 Current Sensor 

2 Electrical-Potential-Difference Compensator 

3 AC Power Supply 

4 Rectifier Circuit 

5 Inverter 

6 Motor 

7 Rate Detector 

8 Control Unit 

9 A/D Converter 

10 Wave Control Unit 

11 Detection Resistance 

12 Current Control Output Stage 

13 Current-Limiting Resistance 

21 Diode 

22 Protective Resistance 
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